The adsorption of acid fuchsin (AF) and hexavalent chromium [Cr(VI)], using Cu 2+ and 3-aminopropyltrimethoxysilane modified bamboo charcoal (BC/Cu-N) as adsorbent, was investigated in single and binary systems. BC and the BC/Cu-N were characterized by Fourier-transform infrared spectroscopy, X-ray diffraction, scanning electron microscopy and energy-dispersive X-ray spectroscopy. The response surface methodology with four independent parameters (pH, initial concentration, adsorbent dosage and temperature) was used to optimize the adsorption process. The results showed that the maximum adsorption capacity of BC/Cu-N for AF and Cr(VI) was 13.6675 and 9.4000 mg/g, respectively. Besides, the adsorption data were more suitable for the Sips isotherm model in single system. The pseudo-second-order model could better describe the adsorption process both in the single and binary systems, and the external model and intraparticle diffusion were identified as the rate controlling steps. In the binary system, the removal of Cr(VI) was enhanced in the presence of AF, whereas the adsorption of AF was hindered by the presence of Cr(VI). Furthermore, the extended Freundlich multicomponent isotherm model was more appropriate for the simulation of adsorption data corresponding to AF and Cr(VI).
